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mm*] mmm 
mwozm cMoss*PSEE®i& 

-etl-e ? tl^%$tlT«^Jt^-^©2o©^*^T'|gg&$4X'5, si, ^2 

trffaJg2tf)OTAtt, SfffB^l X»f 2ffl^t- KSM»3ftfc h^S?** 
TSffiaSl ©OTA©ffi^«^{CifcM^S«^T*|glfr3tl, 

{C^L< ( g m 1 = g m 2 ) , 

ISfSB*U>h^9-IS»tcfettSA*««gi:ffi*«m<Z)«SKifc*i :K2 (fc 
£U K2>1) £U ffiM©*il6£&*ro*S, r ASSISE 1 IB 

[**«3] — — — 

l9l3*U>h^9-IS»tcfe^SA*m«Si:£tt*«?JK©mSKJt^U< (1 : 
l) , 
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gm 1 =K 2 X g m2 (fc£U K2>1) 

MSB^j u> n $?-mmz.]snz>Af}mm£ii!,tim%i<D 4 mffii:tz 1 :K2 (£ 

K2>1) 

gml=K3Xgm2 (fc£U K3>1) 
[ft 3*91 5] 

f& iafi 1 © *y ;* - $ n tc h ^ > v 7s * £ Mian 2 © #y * - ks&b 3 *i 
& m •* z> mmmj± mm k & v a t > 

mmmmhtmir^^mtiK (K2 + 1) m c^eu k 2 & 1 ^©h^) 

m 1 c7)^i&MlitfrlB^«j± £ A# U 

m_3frt>m (K2 + 1) (DmMttte. tn^timm^mtumz^^mKzt^m 
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saiBHiA^s (K2 + D (omwim*. -eti-rtim^it^-^© (K2 + 1 
mzm2fr*>m (K2 + D (Dmhtto^mAJim&tiK ±xM^n^>zt 

Fmmznta v^yv^^n. 

tz. v y v * 9 <d 2 o <d m ±n& <Dmm& & - %m tc mm l tan -t & 
•t&i3tt«LttW**#«#, (K2 + 1) «©n»*f*^#^an, 

m3^e ) mK2©^i&^©Mi&h9>^^^ttVN'rn ; b^>r^- K«i«sn, 
?n?nwm<D #4*- Fmmt* titcmm v^y # ^ 94 \?mm 

31 (K2 + 1) (Dmbtt&mbh^y V 7.9 KlSStl, 

tmnifr*>i& (K2 + 1) ©^ifr*m, **i^*i«mjfc^-)t© (K2 + 1 

_t&gaai2^g)js at 2 + 1) ©^ttf*f©n«fA*«£E^T»»3tis^fcT? 
mMcDttipss&^Tvx^, i^#«i:t5CMo smrnmBm^T~ — — ■ — 

3 ffill# 2001-3110227 



^ #2001-064 2 87 

r 

tftUmi2Ltc\*m2<D94*- K«»S*tfe h^>^X# (fc-Sv^i^V 
2©*f>f Kte»Snfc^9>^^*(0 2o<Z)ffl*«£E©||«JEES:-*)e«K:i(? 

cmo smmmfcm&o 
m&miMMcDCMo smmm&mmz&wT. wmmi<D94*-Fmffiz 

[ff^Si 0] 
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a 

m&m i i ] 

li^'-N^) ifctf, liufB!g2(2Mifr*f£*i£)&'t3 h^yi?X*<Dtf- hW/Lit 

Miam 2 (DmMm<Dmm 4 mwLi$mU'm i tf>m&*f ©fgimgft© K3^u, 
StftBS i nmrnno) &±>mm& k 3 ®z nxmmm 2 ©Mtm © *>t ksmb 

5CMO Sgfpmffi 088-0 
[»#«12] 

[»#*13] 
yV7.Z<D>f- h W/ L Jfc# K 3 : 1 T? & U , 

[»#ai4] 
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y, 

15] 
16] 

l, JkXfmzcDXKis-i/nTfrb^yxnytftrtyxTy? ( ""otaj £ 

m,tmmti!,±im^mi]^n^m^(Dmmm<D^t)m&mt^nx^^itjuy h 

talari CDOTAtf>MfB!fll, &tf!&2<BA:fcS8lCtt, ItrfBlll, 

mam i ooT A(z>ttfiaffi*3gttBrffB^ i/> h ^ ?-®&o)MmA±}mzmm 
stixasy, 

Jgffig 2 (P O T A (WgaH 1 > &tf£2<Z>A:fc$8lCH:, lufHH 2 © O T A <£>frf 

lamias, &r/itriaH2CDA-r^-5 h^>^^^(Dtafani/^T^*i¥Ki 
s^ic ffffa^2©oTA©tffiami ©A^^grfsam^^cD^M^^ Mia 
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-9 h^>^X#©X* y *ffi;»0DJ£& 1 ^1^6ft L, tufBH 1 (DA^i stf — 

mmij isyb$ ^-m$&<DmmttzK 2 ^ u 

- A>TjK-^ h^>^X#<Z>'<-;* ♦ x* y *RMi£E£VBE2 £ bt, VBE2+ { 
K 2 X AVBEX gm 1 } /gm2mW, lil^fttSfMl 6 IB 
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^nmjj-t&xisyh^^-mmt.. 
y-xtf&mmmzftTfenffi-vmmzftZMo s b^yvxtni: y&y, 

• x* vtmm&tfAijtsti. fs#©Mo s N^>^x^iiKu-r >t^f 
- htfmmznx. mm* vy v ^ ^-mg&©m 1 (nftjjmz&mznT^&m 

*uu&y, -joMo s b^ypx*(D?- mc», tuiatf>Mifr*f<z>> k u-r 

yh¥- h^i^lifcMO s h9>^x#tf)>!f- VitmstZft. ftfi^OMO s 
1-5m^aglC^ti^ti^StiTV^H3 7JrMII (K2 + 1) ©Ml&*f£, 
ftffBIg (K2 + 1) fflii*fffle>^ Kb >f>£4*- h#g$B£*lTV> -5 MO S 

[ft #3! 1 9 ] 

• x* y 4fRf«£ES:^- Mc^ifrA;fr-r£MO S h^>^ 
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v-xtf&mmm2ftTfem%Lx*mmzftz>2-D(DMos 
y, -^©mo s h^>s;**©y- mc&. tjna*2©/w>K-9 h^>^x 

ZO^-z. • y #r4mjE#AiJ$*i, TOMOS h^>^x#«: KH > 
*iTv^H2cDMlfr*f£; 

asy, -*©Mosh7>^df®Ki/>f>tt, taa©^ifr*f<© kw y\i>f- 

h#«ffi3*ifcfl&;£©MOS h5>^*© KU>f > h^ii^is^ tiT, fatal! 

V - * 3 ftTfemffiXMW) $tlS2o®MOSh7>^^«i:tJ4 

y, ttflB#MOS K^>>:?x#©£: KK^i:^- MitfettSfiTfcy, 

mos h5>^^©Ki/>f>(t mK2<Dmmft<DF\sjy£.>f-'htfmffiz 

-r>^m*^hLTS^*j±^mym^ti^^ (k2 + d ©nim^ 
m#m2 o] 

vxtomivz mma&tf i t.m& stent* zft^ft&nis ?~*~£¥C^ 
femmmtfifcffizftz>i)\ 
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\ 

safari, i2©;u^-7h7>^^©^-^ • y *ra*BE©ii*ffi 

ItfiaUK 2©^i*M^?>m*$tl-5BtffHa^*i±^\ VBE2 + K 2 X A VBET* 

• isy hs.^-mmt. 

-*©MO S Mete, B5IHH2®A-f h7>^^© 

^-x • x^ v zffim&tfAtizn. mjf<DMo s h^>$;x#ti Ki/>r y^>f 
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[»#«2 2] 

IMBf&l, i2©MO S y=7y*J7.*(D>f- hW/LJttfl :K2 (fc£U 
K2lil «fc'*J:*©»«) T*&»J, BaIHS3, I4CDMOS N5>^*©^-h 
W/LJt#K3 : 1 (fc£U K 3 I* 1 J: »J ifcCDSffit) 

BrflHUl, l20MOSh7>^X^©^-M/LMK2 : 1T?»»J, ftf 
f3fl3, H4 ©MO S h7> % <D*f — h W/ Lifc^ 1 :'K3£3iU 

iftStU Striae 2 ©MO S >*?;*#© KU-f >&m^3S^il LT3£*d«£E# 
[1^2 3] 

Hfc^6©MO S 

^2©MOSh7>^3f©^lV-^, SfflHA-r/K-^ h^>^ 
TsTcon U V * 'k*ti^*i|&ifeffi**««Sft"s ftT 2©# i/> h ^ 9-® 
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[*#3(2 4j 

y-xtf&m&&ztiT&mm'vmmzto&&is ®2©mos v^yv** 
i&3an»*f©si, wi2©mos h7>^^©Ki/>f >»c*«sn, le 

tt^feftfUSS, H4©MOS h5>^^J:y«;SllCDAl/> 

Iffffi»l, !2©MOSh7>^^0^-hW/LMl :K2 (fc£U 
K2iil i^ClE) T'&U, |fj|Hl|3, !4(iDMOSh7>^^©y-h 
W/LJ:t#K3 : 1 (fc£U K 3 it 1 «fc U 

frffHfll, I20MOS h^^^X^^y- hW/LJfc#K2 : 1T*&U> gff 
IB£3,. ^4fflMOS h^>^X#©>!f- hW/LJfc#l : K3 fc^tu 

tuiBH 5 <Z)M O S h^>^x^©y-x&ffl*jg^-i:U 

IMBffiAiS^tf, !&IBIIi&*f©l5JB»2<OMOS h^>^x#<z>y- hlcftR 

ffimmmft&mmi ©mo s h^>^x#©y- Mc^ii&gB/wtf-^ 

= jgiBi Jiyyi j ©m o s ±2J> s? ?J*A*_ 

v - x # gMfi $ ny- h ^fffan 6®Mosh5>^*©K uVvicSSs 

-©A;Mh, H»©ffi*SBIfc^L, lafBH 7 CDMO S #© KU>f 
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>£A#3Btf&itB;*ft, |fffB^6 0DMO S h^yVTsZO Fl/>f >, fufBH 5 <£> 
MOSh7>^^fflV-X, BffIBMi*M©^ 1 , H20MO s h^y^xtPk 
IV-X, flfflB^Wtf-^ h^>y^^©3 l/**£*ft^ftffl#«#t8tt3ft 

[M2 6] 

i&iBx* v ##igi$£ft^-xi:=r ft fe/W tf-r? h9>S> 

tsMi 6BM2 4©v^ft^-*jcia<R<oi6fls«ffiiir». 

[0 0 0 1] 
[0 0 0 2] 

Srffl*-tSlim«JEEia»tt«#<»^SftTV%S 0 
[0 0 0 3] 

[0 0 0 4] 

ffiiJtSii:^?), rp TAT (Proportional to Absolute Temperature) jj 1/ y 
[0 0 0 5] 

01 O lC^Vvr, h 9 > # Q 1 h 9 > ^ # £ U h^>^X#Q 

2©iv^®tlt?:#fih7>^^©Kl^ (K1>1) 
[0 0 0 6] 



1 3 
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[0 0 0 7] 

IC=KI Sexp(VBE/VT) (1) 

zzr, i s\tm^Lh^yvx^0mmnm. vT\zmm&z*&v, vT = k 

[0 0 0 8] 

VBEl = VTln{IC 1 /IS} (2) 
VBE2 = VTln(IC 2/ (Kl • IS)) (3) 
VBE1 = VBE2 + R1 • IC 2 (4) 
fcSWfttf&S. fc£U ln{} tt*f»W»*e&<5» 

[0 0 0 9] 
(2)^e>(4)5£S:#<i:, 
VTln{Kl • IC 1 /IC 2} =R 1 • IC 2 (5) 

*i 6 „ m% h^>^*#Q 1> Q 2&(4)^#j&U3ioJ:e>JC, 
t^7>^2 0^bt, h7>^^M3, M4 CD&ji^- h*ffi&1W»OT 
v^£#), §B/H TX^tlTfeU, h7>^^M3, M4 © Kl/>f >«8f£I 
D3, ID4 &SV^C^l/<, 

ID 3 =ID 4 = IC 1 =IC 2 (6) 

ID3=ID4 =IC 1 = IC 2 =VTln(Kl )/Rl (7) 

[0 0 10] 

V^yV^Z M3©KW>fiID3it 'Wffi^2 ^JEKSE&StU i^"" 
SffiVREFh&3o -t*t)t», «*PS)±VREF{i, 
VREF= VBE1+R2 • ID3 

14 ffill#2 0 0 1 - 3 1 1 0 2 2 7 
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= VBE1+ R2 • VTln(K 1 )/R 1 (8) 
[0 0 11] 

(8)^&c£v\t> p t ATmmmffiT*mmztiz> h^yvx*Q 1 <d<-x- 

x^.y^|gSEVBEltt, - 2 mV/TC «fc »J %#'>vJn£&, fe«fc^-l. 9 mV 
/X:SlO^Oiaj|#ttS:»%, l*«ffiVTtt, 0. 0 8 5 3 mV /°C(DiE<DU 

[0 0 12] 

LfctfoT, ffl*$*l*l£Jfl«ffiVREF^fia[i|teS:^fe«;V^<ke>tC'tafe«) 

[0 0 1 3 ] 

(R2/Rl)ln(Kl)©#tt, 2 2. 3£fc*K 
(R2/R1 )VTln(Kl )0Mgtt» 0. 5 7V 

[0014] 

V^, ^-X • -/^^«JEVBE1S:0. 7V£-f££, 
{VBE1+(R2/R1 )VTln(Kl )} 
= 1 . 2 7V 

[0 0 15] 

Au tv^^fefec, mm <p mm it # & g -e & u > tt=., u®s^t-fej:-eo. 
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[00 16] 

ls i mzmmztizm&<z>sUTxmmzt&to£Lx. mmm&mmt. 

[0 0 17] 

^©ffiijftffili. Si (S/Ua» ©$e^^T*<Z)A> K^y^tffil. 2 

0 5 V(CjSV^jE£&oT^£ 0 
[0 0 18] 

CMOS^Dt^^t^oHHt'lt CMO S^n-feXTfffi^lCH^T? 
[0 0 19] 

# 1- s fi^t^HI^ & tf> igiftlfc^ £ ffi v ^ K h ^ > ^ ;* * £ T* II 

[0 0 2 0] 

^2©^b-J/at;i/h7>xn>^^^>^r>y ( TOTAj £ 

v^e>) uuy h *>mmat}.T&v* mi<DOT Aitmmmm 
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«A*«^ttm**^^*»snTim«i©oTA©ffl*««K:itM , r««j« 

gml, gm2"C»y, t&3B&2<BOTA<Z>ffl;&#^Sffi£ffl#*ffi'*5. 
[0 0 2 1 ] 

*»WK:fev^Ttt, mB2^<DOT A<Dh^y*^y#lr *yxtf^L< (g 

ml =gm2) , |fria^b> h ^-lII5&<Z>«iftJfc£ 1 : K2 (K2>1) tt 
[0 0 2 2] 

aM8U!lC;l3V*TW:, BfffH^L/> h^^-[ai^(Z)m^i:b^b< ( 1 : 1 ) , fff 
IB2 0CDOTA© b^yx^y#-9 (gml=K2gm2), (K2> 

[0 0 2 3] 

^^iCfeVNTtt> buIH^J U> h ^ -m$&<Dmm&*: 1 : K 2 (K2>1) 
£U ItfSH 2o©OTA© h7>X3>^^^ (gml =K3 g m 2 ) , 

(K 3 > 1 ) £.tZZ.£T*ffiM<bmmm%:m2>£ofcLT&£\t\ 
[0 0 2 4] 

1, ||2 0^>f^-- FiBttSftfc h^>^*# (&5W2#-f>f- K) fc, gtffH 

^e>©ffi*«jEEicitfaaig i ®^f>f*- Kiftttstife h^>^*# (»sv^i^f>f 
*-K) t ffirffift 2 © Ktftttsnfe h^>^*# k 
> <D2^<Dmt}mm<Dmm&z-femizmmvMwtz^&zGtzmmm&m 
mz&^T, mmmmbmnt&^mtf (k2 + d «©igi»^?>««3n, 

K2 + 1) (Dmwjtttezn?nmm<Dmm&2frbmK2(DMMtt<D#j*- k 



mH#2 001-3110227 



#2001-064287 



is<Dm±}mmzbm?&m%L~?:mW}2n. mmmifr^m (k2 + d nmrntt 
izzn"enmffiittf--fe(D ck2 + d (Dfemmxmmzn. mz j m2 ( 
K2 + 1) (DmmftnmMAjjm&tf^TMwzti&ztT'ffiMammmzmT 

[0 0 2 5] 

m^ti^mi, ^2(Z)^V7h- F^M^tlfe h^>^X# (&£V^i#V;f- K 

-f^-K) *^a)m*«ffi{ctffiHiii Fmmztitc b^yy** (& 

mmm&mmz&^T, mmmmLMmtz^mtf (k2 + d mommnfr^ 
\tm2<D#4*-Fmmt<nfz.b^yi?xz (&z>^it#j*-F) ^^©m^j 

, % (K2 + D <i>mmi#<!>mMh?>vx9i*^°fti%#<4*- Ksaasn, 
-#©*>fa-- Fmffiznfrmw}b^yi?x*imm<b#>(*- Fmmznt=.m 
mb^yvxttx-femffiT-mwizn, K*«stife«i*©*i&h9> 

l^e>H (K2 + 1) ©^»Mtt-etl-?tl*S8JtAf-je© (K2 + 1) ©j£«gfg 

_?g»gn^ «ria «2^6>« ck 2 + 1 ) ©ns&*f©n»A#*ffi#£Tin*a 

[0 0 2 6] 
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tt#>f:*-~K) ^BtffB^2©^-r^- K^^tife h7>i?^^ (&£W*#>f 

mmmmiz&^r. MmmMLMM^&^m*2^<DmMttfrbMi&t*ti. mi 
<DmMMizmmmj±ZA±iL. m2(Dmmfttemzmi, &t~\%%2v>#>{* 
- Fmmzftfch^yyx* (&sv^£#*>r 21-- f> fr^&ftjjm&timMh? 
yi?x$<D-jnzm\i2ft. mmh^yvxzomijitfj*- ^mm^nxm 
mm i <D£mttn-ij(Dfttimmiz&m^zmffivMM2n. mmm 1 ammtt 
£Mmm2<Dmmftizzn?timmttf-fe<D2^<DfemmT*mmzti. mmm 
2 ommtt <DMttAtim&mm zmmm i ommtt ©iwA#*ffi$SHfc*f l t 
h ir s r t x-mmommm z #s ^ b t £ vn b 

[0 0 2 7] 

^B^ic^s^Tfi, isiami tf>*V;t- Fmmzntz. h^y*?** x&z^iz 

[0 0 2 8] 

#V:*-K) CD-9--rX^|fftam2(D^-r^- F^$j£*l£ 

i£*V:*-F) ©it-f X(Z)K l^T*&*j. £gi&«i5fD(Z>i£# 1 <fc o \Z LT 

[0 0 2 9] 

#!§fl,iifc;}3VNTte, 1513^1 (D^5f>r^-- F^M£*i£ Y=yyV7.Z (fesvu* 

#>f;*-F) oo-9->fXi:stffaii2©^-r^- Fg^£*i£ b^y^x* 

[0 0 3 0] 
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o)jf - f> W / l it© k 2 ^-e& y , taiam 2 ©iiim©tti&*8E#t&ffl& 1 ®^ 

[0 0 3 1 ] 

(&£VM3:#V;f- K) ItriB^-ftf-- KiftRSftfc (&&v*tt 
[0 0 3 2] 

otf) h^>^X##. d*-hW/Lit#l :K2t^»J, BrjfB2o© 
[0 0 3 3] 

[0 0 3 4] 

2oOh7>^^&*l/>h ^ U *-*-xs y * ramjBE v 

BE#M&£ <fce>ic, 2o0h7>^3!©SMS5:I^^t§i:, 2otf)b^ 
^^^^©^-^-X^ y*ia«£Ett-?-<0^«ffi ( A VBE) iffi^f^ 

tc Jtwt a t. & y > aamg v re jtm- * »g # ft g> »i * ■ 

[0 0 3 5] 

— N^^^X^CD^-^-x^ >y # UStSfE VBEl£ % «fc ^ - 2 m V/°C ^ 

e> - 1 . 9 mv /nmm<Dg.(DMmm&zw^ 0 
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[0 0 3 6] 
[0 0 3 7] 

Z<D-femj±iZ> VPTAT+ VIPTAT= 1 . 2 Vffi&<DmBU£ 
[0 0 3 8] 

fi£5fc©8*P«JEh r (Z) VPTAT+ VIPTAT©«ffi©M^#W-iPW«, VI 
PTAT©PTAT«^j?&fCSmS:»AUT#TfeU. r A W;i/^>^>f -Vj hPf 

[0 0 3 9] 

[0 0 4 0] 

fST% 2o©A-fyj<-^ h^V^X^Q 1, Q 2 * y #Rg«i±VBE 

<E>M«J±AVBE (=VBE2-VBE1) iCi:t#[-f Si 1 CD O T A (11) 

%t (gml A V BE) t. ^fekt (K2) CDmSfS (K 2 Xgml A VBE) H2(Z)OTA ( 

12) izmL&tizn'z, mmfcAVBEiz-femzmLtcmfrmznT. vptat 

( = K2XgmlA VBE/gm2) fcU J2COTA (12) (Cfc^T. 
Q20^-X-X> y#ra*J±VBE2£, VPTATfC^ffiij-T £ ZL £ T% jfrlltf) 
MS#'f££#£&V^5fe«J±VREF£#TV^ 0 
[0 0 4 1] 

##&fE&, j3Uc7)^sgc7)0®i:uT, bis, Ei6tc^b^j:e>{c,' mmmvmm 
MzmmmmLT. zn?n<DmMM<DmmAt!mzmu2n2>mn}±tfK\,^z 

i$c#c7) sj± & , tc jt« t&m&v ptat £ brSrv^T" ~ ~~ — — — 

[0 0 4 2] 

2 1 ffiliE# 2001-3110227 
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, mmnmi otmm h v x# <d h^yxnyfczzyx^^t-zpokt 
(Darns' 10/ 0 cmj±) •vMfeit'tzzttf-vz. -mtftz, 

[0 0 4 3] 

[0 0 4 4] 
[0 0 4 5] 

VairlTy? OTlA^it^Ml, M2 fcffil^ffilt^MS, M4, 
«M5, titfB»«iai&RC, ££&S:*-:71zy h«BEV0S&, 

, A*IMS:«lilltS2o©h7>^*Ml, M2tt, 4*-hW/LJfc (4* 
-N*g/4*-h;R) #1 :K2t*U, 2o©h7>^^M'l, M2©Mt 
ft57^r-f^n-KS:i^t6 2o0h7>^*M3, M4 (#l/>h^ 
-®1&#£J&) ©4*- hW/LJfc#K3 : 1T*&U, tf^-fe v V *lSo & 

AMiM$:Mt5 2o©h7>^^^ h W/ Ltt#K 2 : 

1 T'&U, |fflH2o© h7>^f©M^j;§7^f>f ^D- KSrflWW 6 2 

o 

[0 0 4 6] 

R 1 <Z>ffi#£&itt3*lfcMO S h^>S?**M 1 o y-^^Sifistiy- h 
&MO S h^>^*#<D Kl/>f yizmWcZtlfcMO S >9>^*M 1 1 t, M 

o s b^yVxZM i i © Ku>f >£A#«#i6l*Sft, mo s h^>^*#M 
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10, itffBMi&fcfODH 1 , H20DMO S V^yV^ZM 1, M2©^j1V-X, 
[0 0 4 7] 

xmfwmffimz.^^TmmzmmbTWiW'tz, mat. *i§ucmos 
qi, Q2t. mmAtiffi? (+) ii^A^ss^ (-) <Dmmmzmutz.mm 

SfflAt*$i, ^2©h7>x^^>^7>^ ( roTAj £K&SE£*i 
5) 11, 1 2 A^jg^tCA^StlSmtJKilffiASB^&ffi^SnsmSE© 
JtA^m^ffiK 2tfeSA Vy h ^ 3 -MB*, Hi ©OTA 1 1 © 

JSfflA^aSB 1 (-) > JltfiEfcAifciB* ( + ) fete, #1, RTtrnza h^yV 

l©OTA 1 1 ©ffi^jg^-tt* l/> h ^ 1 3 0DA*3g^lC^3tlTfc 

*J, I20OTA1 2 ©lEffiAifSr?' ( + ) , &t53e«A*Sg^ (-) (Cli, * 

ti^nmmzn. se>ic H20OTM 2®aj^ii$2©oTAi2CDiE 

tBA**^ ( + ) tCftttStlTfeU, »2©OTA120fB*S-f^6, 
[0 0 4 8] 

SRI 4^f,CD^«^I0$:A^^&Ai7^f h^^-®S^ (P^** 

;i/MOS h7>^^Ml, M2, M3) CDaS^J^ff (Pft^WOS 
^^M2, M3©Kl/>f» {C^M^tlTfeU, *8MII0#3 ls9*iZffift& 0 
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[0 0 4 9] 

t>^>i?X#QK Q 2©K-x-x^ y #H3*J±VBEL VBE2&U 

)5£X«J:U> 

VBEl = VTln{IC 1 /(Kl IS)} 

= VTln{I0/(Kl IS)} (9) 
VBE2 = VTln(IC 2/IS) 

= VTln(I0/IS) (10) 

[00 5 0] 

K-X • X* ^^ra^JEVBEl, VBE2(7)M«JEA VBEtt. 
A VBE= VBE2- VBE1 

= VTln(Kl) (11) 

[0 0 5 1] 

1, Q 2 b^-®{&-e»frU ^-x-x^ y #|!9*ffi#M&£<}:o 

(C, 2o(D h^>^X#©«§fs^^£M&£-fr> 2o©h7>^*Ql, Q2 
<Z)^-X-X^ ^y^^«m<Z)M«J±A VBEZt&t., -£<£>^«JEA VBE&, ne** 

[0 0 5 2] 

(12)^^^t»*^J:e)lC, 2^©b7>^^©iMI^^T 
• 2oOh7>^^Ql, Q 2<£x* y #@a&^L< LTIgi&«&f££#l& 
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[0 0 5 3] 
[0 0 5 4] 

^l©OTAl niS7>^3>^^^>X^gmlT'$>'J v fiJ±AVBE^ 
A#£*l> mffig m 1 A VBE£§[#&A,T*V^ 0 i20OTA 1 2(^7>XH. 
>^^^gm2t^'J, a»WA*S8^ (-) lCli-#(Z> h^>y*#<Z)/< 
-X-xSy*ISimffiVBE2tfepin3*U iE^A*^ ( + ) ttffi;&*-?fc&ii< 
mm-ZftTjjVyb^^-mmi 3 «^K2Xgml AVBET*SEifr3 

[0 0 5 5] 

r®2o®OTAl 1, 1 2^«ffim^mS&atgS:^-t-5fe*{C«, BI2 
•Tct^iC, 2o0b7>^3>^r^>X^L< (gml=gm2), 
h^-Hli&l 3©SSKit (A#«8fcffl : S^-«SfctiI) & 1 : K2 (K2>1 
) £f85£Ufc'«-&lC, «jEffJ##K2hfc»J, m^«J±ilL/T, i2©OTAl 
2tf)ffi;fr«^te, 

K 2 X gm 1 A VBE (12) 

t-fesit^f), ^2®otai 2 oAijmnmz&jimwL*: h^yx^y? 

^^>Xgm2T^lfcit/j:tJ, 

A V = K2gml A V BE/gm2 = K2 A V BE (13) 

[0 0 5 6] 

Sm*ffiVREF$:m^t-S^2(DOTA 1 2©ffi^jjg^i, iEffiA**^ ( + 

) izmmztiT&v. mmxti^ (-) commit* vbe2t&u, av= (vre 

F rYBE2) T*&Z>Z.£fr<b, 
VREF= VBE2 + K2A VBE 

= VBE2 + K2 • VTln(Kl) (14) 
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[0 0 5 7] 

(14)5£jCfc^T, femmoVmmZtlZ h7>^^Q2®^-X-ivv^ 
ra«£EVBE2ttfeJ:*-2mV/TCeit©ft©iafll4*tt&l*"fe, JRWEEVT&0. 
0 8 5 3 mV/T}<Z)lE<2^|g#'f4£i i #oT^£o 
[0 0 5 8] 

[0 0 5 9] 

"t&;b*>, K21n(Kl)©ftH:2 3. 4 5fcft»J, 
K2 • VTln(Kl )<Dj&it 
0. 6 1 V£&6„ 
Vn£, VBE2&0. 7Vilt5i:, 
{VBE2 + K2 • VTln(Kl )} = 1 . 3 1 V P>*l£o 
[0 0 6 0] 

feSV^M:, r©2-3©OTA^«JBE^|j[|a»t»|BS:W-rSfc«>lCtt, IU3(C^ 

gml=K2gm2 (K 2> 1 ) , 
#l/>h^-.EII&©««gJfcS:l : lJC»jeUfe*^K:, tJ±ffJ^K2t^ 
»J, mij«l±hLT, MI»«ffiK2AV 

K2AV = gmlAVBE/gm2 = K2AVBE (15) 

VREF = VBE2 + K2 A VBE 

= VBE2 + K2 • VTln(Kl) (16) 

[0 0 6 1 ] 



(16)^(CfeVNT, 3e««I0Tf«US-nS h7>^*Q20^-X-l5 
|g[ttEVBE2H:, 2 mV/°CgI®t©fiI#tt^#^, SfcSffiVTttO 

. 0 8 5 3 mV/t©iE©SI#ft& jlot^S. Lfc^ot, 
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mm v ref#ms#'I4 & w * ^ <fc e> ic * « fe #> ic « , ie © & # o mm 

fc*©afl^tt&#o«jEEfc*a*4m&ffi«*ft»«v*. 
[0 0 6 2] 

K21n(Kl)©ffitt2 3. 45£fc»J, 
K2 • VTln(Kl )©fiitt0. 6 1 V 

VBE2&0. 7Vilt5i:, 
(VBE2 + K2 • VTln(Kl )} = 1 . 3 1V 
41, 

[0 0 6 3] 

r©2o©OTA*«*m*3¥ia»«IBS:^ > r*fc«>tctt. Ill 4 {C^ 

gml=K3gm2 (K3>1) , 

ffi#«J±£ LTHi&«l±K4AV 
K4AV = K2gmlAVBE/gm2 = K2 • K3AVBE (17) 

[0 0 6 4] 

VREF = VBE2 + K4 A VBE 

= VBE2 + K2 ■ K3 • VT ln(Kl) (18) 

[0 0 6 5] 

(i8)^;ic^vnt, %.mmoT°mM2tiz> h7>^x^Q2©^-^-x^ 
ra«i±vBE2ii. &£*-2mv/°cnmtoM<num!ft'&$:&%* mm&vTito 

. 0 8 5 3 mV/t©iE(DfiS#tt$:iotV^. Lfc^ot, tlS^ip 

ttgvRE F^a g#tt&f»fe^v^j:^ jc-t 5£#>fc&, lE^a&^tt&^omffi 

fcil©ailWtt«:#o«JBEi:^a«#ttS:««'tn«Av\! 
[0 0 6 6] 

K2 • K31n(Kl )0>|tl±2 3. 4 5 t^'J, 
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K2 • K3 • VTln(Kl )©ffitt0. 6 1Vi:^5. 

V^, VBE2&0. 7V£-T6£, 

{VBE2 + K2 • K3 • VTln(Kl)} = 1 . 3 1V 

[0 0 6 7] 

ips*ia»<z)^2©^ifi«((z>iai&fli^S:^ , t-H - efe*. ®5 d© 

2£2 0>*f>f;*-- K&MSIxfc h^>2>;*#Q 1, Q 2 -O0 h 

7>^^Q1, Q2*^©ffi**ffi iCh7>^'^^Ql, Q 

2©flJ*«ffi©|g«JBE«:-3efflfJCJt«UflIJ|t'r«^«i:LT-, (K2 + 1) <g© 

[0 0 6 8] 

IIOIU^MI, M2&, h^>^;*#Q 1, Q 2 0)ffi;fr«JEb<Z>M«JBt£M 
[0 0 6 9] 

[0 0 7 0] 

fg3~n§ (K2 + D (Dmmm*. -en-rtu sy^©^2~^K2©Mi&M© 

h 9 ^t-K8«a*lfeffi*©h7>^M4~M (2K 

2) ^e>0Dffii7«ffi^ Ig3~|g (K2 + 1) <DmWlft(D-%<D h^>V^9(D 

[0 0 7 1] 

»i^e>ig (K2 + D ©Mifr*f<z>-£*i^ftkJu «a&jt#-5£© (K2 + 1) 
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^ 

[0 0 7 2] 

m (K2 + D <DmmM<D h5yi?z*<Do*>#>(*- K»»snfc v^yv 
7s.9m (2K2 + 2) omjjmmzmmm&vREFt irffi^bt^y, 12^ 

[0 0 7 3] 

TV*£ (K2 + 4) I©Pft^;VMOS h5>^«MPl, MP 2~MP ( 
K2+4) tt, (K2 + 3) !Offi*$:tt5ll©*U> h S 

AijSSfS^U Pf^*MOSh7>^^MP2, MP30Fl/>f>^f)ii 
T£U, Pft*il/MOSh7>^^MP4~MP (K2 + 4) 3£>FU-f> 

gii-m (K2 + D <Dmw*M<D&&mffiztifc\>'-xiz&nmi)Wft 

X#M2 fC^M$*lTV^& l>7>i?^^MN 0 U, V - X tf^ift £ *l>>f - h 
h7>^^MN O10>f- h£#a^M£*l£N^-Y*;i/MO S h "yyVTs* 
MN'0 2, MN03, MN (K2+1) tttf2 <DiJ Uy b ^ ^ - EJi& £ U 

[0 0 7 4] 

Hl©iiM$:^th7>yx3tMl, M2©>f- MCli, x^y*gM63*i 
VBEl, • VBE2<OH«flEAVBE^WiDStl*. N5>^*M10Kl/>f >'ttiifi 

$ ti t b u , > ? m 2 © k u ±_yjt. jsjjp* Y ^ 9 0^®-^* 

®5:fi;tNft^;i/MOSh7>^fMN0 1(Z)KK>ICli3llt^S. 
[0 0 7 5] 

2 9 2001-31 10227 
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i;x^MNO20Fi/^>i:ii$n, h7>^^M4tt, miommttzm 

ft, 1" § ffi# © N 9 > 2? X # M 2 ic Sfcft -5 SSfs ic JfcM L ft^S T* JIBSir $ tl X V * £ o 

L<, AVBEh&oTfcU, MO S h ; 7>i?X*M4<Dtf- bm&fc. MOSS 
7>^X^M3ffl^f- h*JE (h7>^^Q 2(Z)^-X • y *ra*JEEVBE 
2) (CA VBEflDjSLfcfcCDilStU ^©Sffi (VBE2+AVBE) Wi3(DmW}M 

A^StlSHSflEtt, H©ii^©b7>^^Ml, M2CD^- MCftJfltJS 
*lSA*HS*«JEi:^L< AVBEi:^oTfe»J, h7>^X^M6©>f- h«J± 

h7>^^^M5 0^-htJE (VBE2+AVBE) tC A V BE^UH b % © ( 
= VBE2+2AVBE) tlfc V^4 ©Hg&*f h =y > ^ 

7,*<D—15<D h^^X^tf^-XfCA^tlTV^., H3^P>|g (K2 + 1) 

^©h7>^^©a}AlEE(t VBE2 + (n-1) XAVBE£3*l, 0 (K2 
, +1) ©S&tt*f©*>frt-- KSBttStlfcfltff© h7>^^M (2K2 + 2) © 
ffi#*BET*&£MI«l±VREF& > V BE2 + K 2 X A V BE T*#x.^tl-5o 
[0 0 7 6] 
VREF= VBE2 + K2 A VBE 

= V BE2.+ K2 : V T 1 n (K I) (19) 

[0 0 7 7] 
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mmj±VBE2lt. <tf - 2 mV A^ffl^fflMtt&t^, fg&SJ±VTte 0 
. 0 8 5 3 mV/t;cDlE<DMM#'f££#oTV^ 0 
[0 0 7 8] 

[0 0 7 9] 

"rfcfr^ K2 ln(Kl )<Z)^Blj:2 3. 4 5 £ & 
K2 • VTln(Kl )(DUitO. 6 1 Vt^S. 
VAt, VBE2&0. 7ViltS^, 
{VBE2 + K2 • VTln(Kl )} = 1 . 3 1V 

[0 0 8 0] 

mz. XiftmnmsoMMMK.'D^Tmw'? sen *»ib©cmosi 
&> j e4x j rti^^^4xT*^b^-^©2o©^«^^igi&$ti<g>iii. H2 

©#>f;*- KtSttSflfc h^>^X#Q 1, Q2£<ix., $1, *fett^2©^f 
2 © 2 o©m*«ffiG)^«ffiS:-*^lCiiifiabin^'tS#ai: IT, (K 2 + 1 

) mommnzmxT^z. 

[0 0 8 1] 

$lfflli)lfMl, M2li, b7>^^Ql, Q 2©ffi;fr«Bt©l£mEE&A 

- K&iffi Sixths. 
[0 0 8 2 ] 

H3~f£K2<Z>MlfrM<3DM!frh^>^;*#M5, M 6 ~M (2K2-1) , M 

(2K2) «, vA-rti^^-r^-- K^M^n, -eti^ti> tm©^s&*r©#y:*- 
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# £tfmm}ttf-%.e>K2<DfemmT*mmzn. % (k2 + d ommn^v^ 

yV^ZM (2K2+1) , M (2K2 + 2) & V^ft % *V tf- Kg^s£ 4V 

-#©*v Fmrnznt h^y^xzM (2K2 + D izm&ommft®* 
>ft-Kii§^ch7>^3iM (2K2) tn&izfemm-emmzn. *v 

Fi£M£*l£ffi#© h7>^^M (2K2 + 2) ^lCDiTO-^f 
[0 0 8 3] 

(K2 + 1) ©HS**ftt, *4x^*lttSfcJfctf-j£© (K2+1) © 
£«an?ttl&3*U lffia«2^6« (K2 + 1) ©Ml^©MlfrA;d«jE#:£T 

[0 0 8 4] 

5 (K 2 + 4) l®Pft*;bMO Sh5>^*MPl, MP2, —MP (K 
2 + 4) ft, (K2 + 3) h^9-EF»S:#rtL 

, Fu^yttf- N««SittsnfeP^^*;i/Mo s h7>^^MP i © 

>tt3t«»»l 6lcgMB3*U 5t«ffiiO£S&l©:&V> h^9-|II»©A:&*8fc 
fcU Pf^*MOSh7>^^fMP2, MP3 0Kl/>f IS 1, 

^2©h7>^'^^Ql, Q 2 ©3 l/^^JC^«^^#t^$tl, Pf^^MO 
S h7>^^MP4~MP (K2 + 4) 3© ^ 1 ~H (K2 

^*^$:A^7-rs h7>^^MN o i y-*#8Mfi3ft$*- htfh^yv 

X3!MN 0 1 ©y- h £&a^M£4%3N^-V*;i/MO Sh7>^^MN04 
, MN05, MN (K2 + 1) », £ 2 ©# !✓> h ^ 7-i»&i«lT V*5. 

i/^^M2®Fi^>f>}:ii$n5 K5>s;^mn 02ii, y-x#8M63*i 

htfh7>^^MN 0 2©^- N £ £ tl £ N ^ * ;i/M 6 S h =y 

>^WN0 3!t 13 ©# b> h ^ 5-m&*:ffil&LT^2>a 
[0 0 8 5] 



3 2 
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fcflCfc^T, h^>^*#Q 1 GD^-x-x^ y *[g|«JEEyBElfc 
Q20^-^-l^^ mmm V BE2tf)Hmffi A V BE#Hg& A*«ffi ilbt win 
3ftTV^<5„ 

[0 0 8 6] 

h7>i^^^M3, M4 fr£>&£3g2tf)Ml&*nC;}3^T, V^yVX* 

ft, h^>^*#M4te, 4*- hi: KU>T>*^M$ft (^-f a*- F«»Sft) 
, l3©fi*f^Mi, ht Ki/>f>#*tt3ft C^r>f*-K«ttSft) 

[0 0 8 7] 

JWT, S3*^^K2©HI&#*TH«lC«fiRSft, S/^m^m (K2 + 1) 
©lll&# S^V*- K««Haftfc b5>^*M (2K2 + 2) ©Kb 

88&3ftT33»J, H 1 ©HS&^&fll^-ra h9>^^^M2tCJtffi|'tS«SKT?K 
i&£ftT^£ D 

[0 0 8 8] 

3^T% f KDii^ftt, h7>^^MP4j: Vl&mffil 0 {Cit^-T^S^ 
Iot'IiStltfetJ, M«JEAVBE£MifrAijL£££, H 1 <Z)M»f © h ^ 

Il + I2=Io 

*^a<Z)|| (K2+1) ©fi^h7>^'^^MP (2K2 + 1) , MP ( 
2K2 + 2) ®^ay-^JCtth7>^*MP (K2 + 4) i'Ji^Io^ 
ij&3ft, h7>^*M (2K2 + 2) h7>^^MN0 3J; 

»J*«-I 2X*mWlZnT]3*). b^yt/XZM (2K2 + 1) CDKb-f>fCli, 

;o_-j2=n^ft §c ^J^kj^ i) ©MSr^®^S*A*«JEfcii a vbe*: £ ft, 

V^yV^ZM (2K2 + 1) (Dtf-bn&l*. h^yVxZM (2K2 + 2) 
0^- h«JEEcfc U*k AVBE{£^ 0 
[0 0 8 9] 



3 3 
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(K2 + 1) Ommft® b^y&XZM (2K2+1) H (K2) 0)M 

iM©h7>^MP (2K2) <d Fujytit&mmmznT, i2©*i/ 
>h^7-@ns©aiijh7>^^MNo (K2 + 3) (DFis^yicmffiznr 

fcU, ^«^IO(Ci:bMt-^«SfEI o-eMfr£*i3fc&, H (K2) tf>Mifr#ftf>h 

7>^'x^mp (2K2) <D fuj >izmnz>mmz> io-n=i2£fc*j, 
>vxzMP (2K2-D ® Ki/>r >tcdK*is«*Ktt, io- i2=nii^ m 
mAJin&izmi <DmmM£m&&vBE£.2n. h5>^*m (2K2-d 

h^>^X^M (2 K 2) ©y- h«m<k y *», AVBEffiV*. 

x$(D>f- bmmt-m^t, avbet#otv><. 

[0 0 9 0] 

Q2ffl/<-X • X* y * |BH«£EVBE2T?»Sr ^^e>, H 2 0>Mifr*f CD h ^ > 2? 
**M4(BKl/>f> <y- hmffi) VBE2 + AVBE^&tK H (K2 + 1) 
a©HS*M©h9>^^^M (2K2 + 2) (Dli!, jjm&it. 
VREF= VBE2 + K2A VBE 

= VBE2 + K2 • VTln(Kl) (20) 

[0 0 9 1 ] 

(20)5£K:fcV*T, 3e«aSI 0 T?ffifi&Stl* h7>^^tQ 2©^-^-i^ y # 
^«J±V BE2 «feJ;^r 2 mV/iCil0^0SI#ffi^i^, H&«ffiVTW:0. 
0 8 5 3 mV/n<D!E©MS#'{4£f£oTV\5 0 
[0 0 9 2] 

bfe^ot, ffi*StlSSipSffiVREF*«fi i K#fiE&l*fe«iV%J:e»tCi-$fc«> 

K2ln(Kl )CD<itt2 3. 4 5 £ & U , 

K2 • VTln(Kl )<DMlZ0. 6 1Vil^S„ 

Vn£, VBE2&0. 7VtfSt, 

3 4 ffltW 2001-3110227 



^ #2 0 0 1- 0 6 4 2^87 

{VBE2 + K2 • VTln(Kl )} = 1 . 3 1V 
[0 0 9 3] 

[0 0 9 4] 

yV%9Q 2*»&©ffi*«JEEK12o© K9>S?**Q 1, Q2 0ffiMJEE©it 
[0 0 9 5] 

Pft^il/MOSh7>^^Ml, M2J:y&S^l©Ii^tt, 
X#Q1, Q 2 <7){fi^jftfltC0|KJ± %Xi] L>> Pft*;i/MOSh7>i?X^M 
3, M4 J: U &5H2<Z>iii&3tflC;j3V\Tli, h7>^^ Q2^e>©|f}*«ffi«« 

^M2© Ki/>f ynm iz&m-t&wfc (K3^(D*^) -eM^n-tv^. n 

^34xTVn&P^-V*;I/MO S h^>^*#M5, M6, M7, M8, M 9 
1 M9-EI»«:*MfcU FW h P3^ *;bM 

O S h7>S?X^M9©Kl/>f>ttSS^il 7lCgMft3*U ;£®5fsIO£;*7 U> 

^-JSBfr© Ajfr«|fE Pjf- ;i/M O S h7>i?X^M5, MP70K 

II, $2©h7>^^Ql, Q 2©3l/**lc£Sjffi##|& 
2*l> Pf^*MOSh5>^*M6, M8CKU>f>^P)tt, Hi, 12 
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[0 0 9 6] 

Ml, M20^f-M/L (Wtt4*-Mi, Lti>f-h^) Jfc*^ ^2fflii^f 
&MtSh7>^X^M3, M4 hW/Lj£©K 2-f&£3ftTV*S 0 . 

[0 0 9 7] 

I D2 = ^ V GS2- V TH> 2 < 22 > 
[0 0 9 8] 

I D1 +I D2 =I 0 (23) 
[0 0 9 9] 

_(21)^f)(23)S;S:j»< AV=V QS x -V GS 2 ^ LT, I D1 > I D 



2 l*(24), (25)T*^£*l£, 
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[0 10 0] 



= ±{I 0 +pAV^-(AV) 2 } (24) 



I D1 =- 



[0101] 



I D2 =±{I 0 -PAV^-(AV) 2 } (25) 

[0 10 2] 
fc£U AV=V GS1 -V GS2 

(24)j&£(25)7£*mffiI0X*iEMfc-t2>£. (26), (27)^tm^ tlS, 
[0 10 3] 



f m (x) = ^4 {1 + W*~T } ' (26) 

[0104] 



[0 10 5] 



x = AV/Vl 0 /(K 2 P) 
[0 10 6] 

i 

[01 07] 



3 7 
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[0 10 8] 



[0109] 

r ~°? " - (29> 

[0110] 

x=AV/ A /K 3 I 0 /P 

[0 111] 

[0 112] 

£©J:SlClE&'fb'*£i:, 070h5>^^Ml, M2*»e)45ll0i» 

[0113] 

x 1 -AV I / 1 /l./(K a P) 
[0 1 14] 

[0 115] 



x 2 =av 2 /Vk 3 i 0 /p 
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[0 116] 
[0 117] 

iH(Z)tSj±$:K3i:tS) , h ^y*J7s*M 4 testis ri:^f>. iEM-fbA^ 

[0 118] 



V /(K a p) 
[0 119] 

-^K 2 K 3 

[0 12 0] 
[0121] 

AV1=AV=AVBE = VT ln(Kl) (31) 

Vrep = V BE2 + AV 2 = V BE2 + VK 2 K 3 V T l^K, ) (32) 
[0 12 2] 

[0 12 3] 

8&«EVTtt0. 0 8 5 3 mVX'C(DJE(DUm^^n^X^^ a h 

>2?^*Q2©VBE©M4#ttS:-2. 0 m V/T3 fc'ttltf, 
£EVREF««aa[WttS»fe<feV^J:^JC"r«fe*!>K:'tt, 2Etf)^#'f£ £*#o«J± £ 




(30) 
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[0 12 4] 

Sqrt(K2 XK3)Xln(Kl)©^«li2 3. 4 4 7 (fc£U 
MESqrt () 14, 7" 0 fciSLTV^) , 
Sqrt(K2XK3)XVTln(Kl)©fl§K4?ffiB*ei4 0. 6 0V£&£ o 
v^, VBE2&0. IVtirZt, 
{VBE2 + Sqrt(K 2 K3)XVTln(Kl )} = 1 . 3 V 

Kl= 1 0, 
K2= 8, 
K3= 13 

[0 12 5] 

r^lC, *^^CD^5(3D||J6MJCO^Tm^'tS. 0 8 14, #389!© CMO S g 
[0 12 6] 

Ml, M2(Z)W/Ll:t£, 1 : K2£ U M^^otV>S7^T^ :7a - K h 
7>^X^M3, M4<DW/LJ£$:K3 : 1 £ L, A*t7t 7 J: 

h?!i^7>^^M3©y- MCg^Stifc h^>^*#4 14, g|fr*ftf);il^£ 

u> s ^ ^-tg]&-e& i J, mMMftmij b ^ y v x *m 2 0 k u-f 

4 0 ffiH#2 0 0 1 - 3 1 1 0 2 2 7 



#2001-064287 

[0 12 7] 
[0 12 8] 

#h^>^X^Ml, M2©Kl/^>«Sl Dr I D2 tt, 
I D2 =K3MV GS2 -V TH ) 2 (34) 

I D1 +I D2 =I 0 < 35 > 
[0 12 9] 

V 0S = V GS1 -V GS2 ^ 
[0 13 0] 

K3I D1 =I D2 (37) 

I D x =I 0 K3/(K3 +1) (38) 
I D2 =I 0 /(K3+1) (39) 

[0131] 



v = K 



[0 13 2] 



0 



(40) 
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[0133] 

ZZT% Kj#-£**lTV*£#£tt, MSlC&#bfcV^£8tT*&£^e>, Sqrt 

(10//3) ©£©Efi?#tt#rajSi:fc.5. mo s b^ypxtm*^ 

[0134] 

3 

P = Po(^) 2 (41) 
[0 13 5] 

fc£U jSOIifS (3 0 0K) T*tf>/3 0>|g7?%£. Sqrt (I 0 /j8)'©^© 
[0 1 3 6] 

[0 13 7] 

7p\ L> T 3b £> o 

[0 13 8] 

iglCg^SJxT^S h7>i/X^Ml Oh, y-*#gM&£*l, 

j;**M10© y&C^M2*XTVN3 h^>^X#M 1 1 h, i^R 1 A*e>fc 

5:i^lt^Sh7>^^^M13, M12tCj:»J, h5>^fM10, Ml 
•1, JgifiR 1 ttgB/W r^*ffl3UH«ifeIB«l^3&oT^So . 
[0139] 

4 2 2001-3110227 
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h<@W/y- h&L<Dit (W/L) #fih7>^'X^(DKl§ (K1>1) 
[0140] 

(DHL, ft^J«itltM5:illL> MOSh7>^i(©FW>t 

mtf- h-v-*mmm<Dmmt2mtttz'&?&(D£-?z>£.: mos 

x # m i o <z) K u>f ynm i Dili. 

[0141] 

MOS h7>i?X^Ml 1 © Kl/>f >*^ID2li > 
I D2 =K10(V GS11 -V TH ) 2 (43) 

V GS10 = V GS11 + R1I D10 (44) 
[0 14 2] 

(42)5£2>Mb(44)3;£8?< MOS*ffl*l/>h^7-@?l©AMSi:ffi* 
[0 14 3] 



I D11 = K.pRfl^ (Vl^7- ^-^) (45) 
[0 14 4] 

[0 14 5] 



[0 14 6] 
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I Dll© ID11& IDIOT'^L, 

ID10= 1 / (4 R 1 2 0) ©BffC, 
ID11=K1X ID10/4 

[0 14 7] 

U^ot. Kl=4tf)B?{C, ID11= ID10£&& 0 
[0 14 8] 

3Z1T% h^>^*#M 1 5 £ b^yV^ZM 1 4 # l/> h ^ ^ — tSf]S& 

*^UTfe»j, b^yyxtM i o £ h^yvxtM i i iz*n?n h^y^x 
*mi5, m i 4 xmrnznT^zfrb. mo s ea;w Tx&mgmnmm& 
£ & o r y , 

I D10= I D11 < 46 > 

AV G S =V G S 1 0 -V G S11 = R 1 ! D 1 0 (47) 
(37)^e>(39)S:S:#< fc, 

[0 14 9] 

•-=1...=^-^=)' (48) 
[0 15 0] 

£$i&Z> a ZZX\ K 1 ttfflS4tf£S:i*fe^V^3e»T?»5. — MOSh5 
^^T'te^tfU-rW ##M#tt£*#o;fre>, F7>^3>^^^ - /\° 

[0151] 



3 



P = P 0 (^r) (49) 



T 



[0 15 2] 

fc£U /3 OteSM (3 0 OK) T*<D0<DmT*2bZo Lfc^ot, 
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[0153] 




(50) 



[0154] 

£#£2> 0 l/j8©SSifltttt, tlt'tt, 5 0 0 0 p p m/tt^ot^S 
o ^*Ui. Ji4tf-^ b^yVX*(Dmmj±VT<DUmft&3 3 3 3 p p m/r 
<£> 1 . 5fglcH§££o 
[0 15 5] 

h7>^^Mi2ij:h7>^^Mi3 zti u> b ^ ^-m&zmm 

I D12 =I D13 (51) 
[0 15 6] 

•t&fc>*K cmo ssms^ia{&.<2ffi#«mio&, 

[0 15 7] 



[0 15 8] 

£$ztbbtlZ> B lit, K 1 &Mil:#'f4£^;k&V^$St"?:'& U> ±S£b£i:e> 
IC, 1 / 0 ©iSM#'!4te> ^ia^(Ci:bMUT^y, Wett, 5 0 0 0 ppm 

3 3 3 p p m/°C© 1 , 5>fg{C^££ 0 
[0159] 

Ifeid^T, I^R 1 ©MS#'I4#5 0 0 0 p pm/'C^T-e^tcMLT 1 

, ptat# i/> h v-*[M!&£&£3£:#fc>^£o 



(52) 



4 5 
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[0 16 0] 

- hTv?m&hhx\$. *mhm-mnm^&z>i&ffl*% - 3 1 4 5 6 i#& 
m (nmm2 8 0072 o#) 

[0161] 

cmo smmmffim&vmjimmtiw^T'mzn. toumn^mmiztj: 

[0 16 2] 



[0 16 3] 

h«ffiV0S&, CMO S SiflS^tai&CDSM 5:^^-5^ Rlh, 1/ 
Mttt5 0 0 0 ppm/rt^t$ti, MtRl<£>ag#'e# 

5 o o o p p m/'cicit^T+^Hc/jN^v^-rtuf, hmE&?ts-e& 

5 0 0 0 p pm/TC(DMI#tt$:t-D3i:(C^5o r*U£, A-T>K-^h^>^ 

X^©^«JffiVT©M^#tt3 3 3 3 p p m/r© 1 . 5^{C^fe§ 0 

T, HI 7 {C^L^a^SJEHIi^Offl^SEE J: *J ^ig^g^PSJE^fbtlS Z £ iC 

[0 16 4] 

ins tcfc^t, mmmmm&cDmjjmmvREFte. 

VREF= VBE1 + VOS (54) 
[0 16 5] 

Z ZT* V'yyVT.Z Q 1 5 0 0 0 pp m/°C OM#tt?:to^i§| 




(53) 



4 6 
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[0 16 6] 

9 mV/TCi'J £;#4>MftJ2*lT, -1. 9 mV/TC «fc »J =fo^^/h$ < 4ot 
, -l. 8 5mV/iCif«©MS#tttc«:Si:«Jt , tSi:, giPSJ±IU{&©ffi7J 
*j±VREF©M^#'ftli> - 1 . 8 5 mV /°C<DM<DMmn'\iZW'D VBElt 5 0 

[0 16 7] 



[0 16 8] 

rcDh^ic. vbei=o. wtt^i:, a^«J±ias&omiJ«J±VR 

EF&, 



[0 16 9] 

h7>^^MUM2®^-hW/LJ:t5:K2: UC, V^yV 
X^M3^M4(D>!f-hW/Lit§:l : K3{C^H^"*li;£& 
SiBtllIS&(Z) ffi7J«ffi VREFli 

VREF=VBE1-V 0S (57) 

[0 17 0] 

Lfc^ot, (57)^T^$tl^>^^iz>y h«JE&Mmt-Si:, VBE1=0. 7 
VhbfciltO, S*P«/±®{&tf>m^m£VREF{i, 

VREF = 0.33V (58) 

fc£U ^CO^-a-tCtt, »m«i±IlII?&WffiiJmj±VREF©^#'f4tt 




VREF= 1.07V 



(56) 
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, -3. 7 mV/V<D&<DUm<&& rillCfc 5 . 

[0171] 

© k u-r yt.>f- hzmmv. m ku^ >**e>ffl;&«jEEVREF&g!y morn's 

. H9lCfcV*T, M?«JEEIi&tf>mi7«J±VREFtt, (54)^il^, VREF= VBE 

+ v os m^, v Q s ii(53)^T*#^.e > ti-5o -t&fc*., _tiai:ra*, s 

[0 17 2] 

S h^>^X^^^-*«_h(3D«^$4xSB i -CMO SE&-T?#J«3*lS. Jg* 

[0 17 3] 
[0 17 4] 
[0 17 5] 

[0 17 6] 
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[0 17 7] 

<D#e>*l£5, 0 0 0 ppmA(DfiI!(fft$:fWLt, A-f tf- ^ h ^ > 
[0tg©fS3ifci&BJ!] 

cm i] 

[02] 
[03] 
[04] 
[05] 

*|g^©m2©mfeM©HIS&^&^^ElT'feS 0 
[06] . 

#2)5 0J! (Dm 3 mi&#£/3; £ MX & 5 „ 

[07] 
[08]. 

[09] 
[010] 

^(D^•^T>^ : &Mv^^»m«l±IfiIl^&©^$:^t-0"e$>s o 
m^coum] 

ii, 12 yt^u-i/3^-}i b^yxnytrvxyxry? 
i 3 ij vy b * =?- 

14, 15, 16 

4 9 ffiffi#2 0 0 1 - 3 1 1 0 2 2 7 



#2 0 0 1-0 6 4.2 8 7 

20 -t^yv? 



5 0 ffi!£#2 0 0 1 - 3 1 1 0 2 2 7 
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1 
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[H4] 



Aj 
▲ 




♦-Yin 
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5 



2 0 0 1 - 
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[07] 

VOD 




6 
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[0 8] 



P3l 

CM 



CO 



ttng— ^ 



til * 



r 1 ^ 1 hJbHs 



til 

X 



T25 



7 
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[H9] 



ra_rr 

CM 



CO 



in 



Lpn. 



1 



I 



4S 



8 



ffi|E#2 001-3110227 
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[MM . 

2(Dh^yvx^^^<D^m&izmmmi0b^yv^^t.m2(Db^y^7, 
mz&^x. ffimmmhjjan-tz^mtf. 2o©ot.ah, i2£#i/>hs 

3fr6>*/*3*U ^lffiOTAl 1 ttM«£E&A:£U ^2 ©OTA 
1 2 ttfg 1 £ «8I 2 © h ^ y V* $ p> <D m*mj± #3£ffl A*** tc PPfln $ ft 
, iEfflA*^«m^3g-?JC^3ti^lOOTAl t©ffi^««gtcJtffift«S 
Htt?«|&3ft, f 2©OTAl 2©HJMf«E$:ll}MJ±tS. 

01 



1 
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1. MM^BB 1 9 9 0^ 8^290 

ft ft ^tP^IE^STS 7#1# 



